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= :;^Je exp (- ^) (^>; {Q = iH-L)l (2o-)] 

S/Nlt= 2 Q 

m2\z^\^x, mm\^. ber^^^Ux mm\^. Qm^m.ir. 

1 3 9 4/t::;l^c:43^^-t{ix y h J^^— b BER ii LT> IE- 12 ( = 
1 X 1 0-12) ASM*^n•rv^S« dtilc^fSQ^fia. 112 J;Dx mi i:>&JSo 
±fB^l3j: D Q = 7 ^S/NttJct^^-r^ilx 14. -T^fefo-fe 1 1 . 5dBi:5& 
5o ^fes -ffeCD^ < ®M^i'>:^7^A^::43V^T{*^ br h j:^— h ber h b 
X. 1 E - 9 *s^5fc^nTVN^ Ctltd^/S-T'S Q^tis 6i;)6cD. S/Ntb 

t*£*s try h J^^ — 1^— h BER = 1 E- 1 2 l2(s:cD^77-f 

^'^^zis\^x±=.mmmr^^}LxmMt^^}i\s.mmx^:hh-^nx^rzo ±- 
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3 

-Sfc> S/NJrbtt. 10 (=1/0. 1) ii^fe^o C:©S/NJ:b?£Q^it3m»-r 
^Sii. 5 (=10/2) Ji^Si^o ^2 J; t)BJ^,A»«i;J;a Icl. Q=5S:||^t-^J3 
{is tr h Ji^ — V'— h BER {*s 1 E - 6 . 5 il^C^o -r^to-fex 1 0 %(D 

M^At^i^^-t ^m^. 1 3 9 4 J^XXm^^tlXi^^^^ lB-12^mMT^ 

1 E - 9 ^mMi-^(Difimmttji:hc 

n2 1 At^m m(D^yT^ 2 1 Bttimif. Mmii^m^mmizn^ ^ tifi 

2 ixmmt^}L}L^\z. m^i i:ai§2 ©^n^ixi3. 9t^^3 Is i^rz\t% 

nmzmQ\zm-ti:^\zm^^fix\4^^o c:©3fe#m3ifis a^RSit^tt, 
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U 5 2®3S® 5 2 K\ZXm-^n. ^^>&^3gbs »|g 5 1 ±t3jf^^$ tit V^ :g> g 

t-^ciD-^x 1 ^c::fev^T. ^S^MT^-^f As^it-r S 

T^^i'T-S 4^z:43V^"tx ^ll2*»^«^>&S«ct5T?a5:g)7bf»?§ip5£Jf!l^1-?,o -TtKfc) 
;j^5^^^rs 6 ^34^V^T7^-^^§«'r€)^l:•^^b^ 7*— ^S^ bt t ^ &s 
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5 

•y r s 1 6 tcj3v>-Cx 3g|^t^-^•^M^b^ ;?^7^'y rs i iz^Ds ^tiiM(Dm 

iifim:hi.rzummmm^m^^^m-x^ts^i^-orz%(Dtm^^ti^o ^ct-. c 

fed»S**^*a^bx ^ffibtV^:&V^Jl■&^z:{i. ;;^7^yrs 1 8 tciJia*^^ ^«>|g^ 
^ ti -C V^ -5 ^ > A © ^ *s i^l^i^ffl S m b T <P & b A* 

S*^=^^iJ^bs ^:^^©^r^;6^^5MbTV^:feV^•®'&K:(iX7"'y rs 1 IKM^. 

y^T^y 1 t). -enJ!jiii^(Z)^a*s«tt)7gbiifir$ti'5o 
«^2^llfl^3i5v^t -fex HilJcis mm\\z^\^-x.wi^m.^^^'m^-^^-h\^fz\z 
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B$^S!i-e5=-*-^$'^3ig«-r^ct a 13 LTv^^o ^cDM^. <^mM\t,. mmizFjiM 
:$immi^. ±Mvk^^(Diimi^^\^x\^^^m^mmizm^xmm^nrz%(D 

^ o 

t^^mf^mi'h^m^. ^^m^izMLxm^T^m^cD^muoomibK mm 
:i}Li^x%^ %'Mm\z^\-y ^B,^^mm^. i o oMbp sjeniji-rsc i:3&s-et 
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S- 2 QN^M> S/2 Q-N 

■r^th'hiz. mm^Bm^nx^rz^mm(D^ib^^^m^^zx\)^^^tix\^^ 
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iz^\,\x. m%m'i'iz^^m^:^tirzmmm(D^K^^m^(Dmm(Drz!sb0mm 
^(D o tRmm^m ^tc:^mMizm^^mmmm&n:Qmzis\^^xit. mmm 

Mii^-r^m^ommifimm^n^ tt^iz, mm^Bm^tix^rz^mm<D^ifi 
§^^n•rl^§Jfc^^^z::J3v^T^ tiTzmmm (D^\z ^ ^m-^cDmimcDtzibo 

:^mm(DMizm(DB^. ^^mizj^-:,xm^n?>mi^mtjim}^it. unzmm 

msit, ^yT^^uz^u:hm^^mm-r^mx^^o 

m4it, ^^(Dytmmi'Xy^i^cDmmm^^-tmx^^o 

^5tt. m^(Dy6Mmt^:^y^A(Dm(Dmmm^^-rmx:^^o 

me it. m 5 iz^T^mmi^ :7.y' j^^mm-r ^^^^(Dmmm^^Tmx$> ^ o 

mi it. 0 5 iz^-r^mmiy:7.y'Aiz^i-3r;s>Mmmm^m.m-t^'7u-9-^- 

msit. n 5 izm-t^mm->:7.y=-L.{z^\,^:bm.mmm^m.mir:hyu-^-p- 

h T" 2b -1) o 

MQit. y^mm^mm ufe i 3 9 4^^:^i>^y(.y^A(Dmm^mmir:s>mx^^o 
mi oit. 0 9 izm-r^mmi^^-r^-o^-y :^-:^<Dm^m^^irmx:& 

^ o 

0 1 ui^ 0 1 oizm-t^^m(ommm^mi-mx$>:b„ 



wo 01/84751 



PCT/JPOl/03584 



9 

mi 5 (is ni^^aoa^^^-TT'D ^lat-feSo 

^ o 

h T- § o 

mi 8tt> mi oiz^-r^ ^-^—y :^'-:^(D^mmm^mmi•^yt3^^^'- 
tm^miiZiSli^X. y'^T.^^t ^:^T=r^-f3))/yT^ Q\Ziiy)^ Sg^7 1 
j^^7 2}Z(±. B-ISDN©[Il^As^i^^tlT43 D> 7 3 CATV®!! 

^^tT-T^^- 3b;i/7 T-r e^^^Thbt. i rd s 0. T^nfi^svs^^s 1. 

AV--^^8 4. iii|ii^8 5. DVCR 8 6 i^l^m^tiX^^^o 

Ts 5^Hfi^3 >S^^i8 8. «fi§m8 9ZfctJ«>'l-V:^;V3>lfi-^5' 9 0 3{)SS 
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3fc7T-l'^-^"7 6CD4^g|5{^. r^^l 3 5 ^w^a$tl-C^5l3^ CCDr^^^'lSS 

{*^ nrr^<?;vi 3 4 ^c^«^n•rv^:g)o 3 4t3^rRib't:s % 

1 3 3 ASiBffi^nT*5 f)^ ^^^'•Y^N"? 6 ©P^gB^aSS^nt tfe^tt. r 
^i^l 3 5. Hrr^^^;H 3 4;&^0'bT^^^ 1 3 3i3A«J$*ls 1 3 

3 A*P>S3fc^^=^ 1 3 6 tzHF^^tiSo 1 3 6 <t t) tB:*? $ tifeS^Mlc^ 

a^ftniss 1 2 1 J; D )^ti^t\.f:^mmm^\±. v "7^^^—?%^^ 1 2 2 cd^^ k 

bT^^|g^f€)o CCD^Ji, ^^1^ 1 3 3**?) Hrr<$'^;i/1 3 4. r^<71 

■^^mum 1 2 1 ic:#^$&-rso ^ e>t3. ^jismii^ 1 2 4{is cn?>©3^«ii^ 1 

2 1 iiSMim^l 2 3 h ^ Vi^-^-^EIl^ 1 2 2 bt:^g|§«© 

L E D;& if tdct D^iSg^tii)^^*^ 1 3 2 D tBI^^^nfe^fi. 1 

4 1 ±j3ff$^$nfe^ 1 4 2 Aidise^tL-Trv^^&i^-^^ >x i 4 2 tdx^^n-So 

^-a-b^X 1 4 2 1 3 2 0^^-r§3fe®gfeS^»4'itx{is ^Hd 

e,$tu-CV>§„ 1 3 2 J; »)m«^nfe3fe©^ft*jt> 

4 l±lz:igS^nTV^§±±i:f ^ 7-1 4 3 0^S*r® 1 4 3 At3 
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1 tVX^yT-( ^"^7 6CDSg®7 6 AtC^jge-CXSJ^So 6 A 

izxm^titz^h lit. ^yr-c^'^ieop^m^MXv. ^i. 2 tvxj\^<Dm^ 

it^^-r^ifi. I^mi 6 AXB.m^tirzmtf(iti^X<D^-L 3{±^3feb&V^o 

H m -r s i6 © ^ ft- ^fe o V ^ t ^ -r § o 

«-^©$&<bi: b-C#;l§o ■r^fct.s ^^MAs 10% 1 2) . ^fe«3 0% 
(1^ 1 3#S^o ) X$>^m'^iZ:jSiir^^^mi' 13 6 © tB:tj S 7" U T > ^1 3 7 

iz^y) mMm&^^\^rz^(Dm-^(D^^mi±s mi 2 1 3 iz^ti^n^^n^ 

^f'^5/T>^^{iU"rv^*:V^i:#;l^tl^o ^(D^itit. Ml 2 tmi 3<OT-{ 

nstyifi. '^^m\zm-yfz^m\zu^(Dx\ttii<. m^(Dmn(DM\zis\^xiz 
\^-^mn}Ltji'=>x\^%iz\-yx. ^n<oM\tmmzi3i^x\^^^}i-b'ib%m^-b^ 

^)]/Rv^mm. 1 ©U'-^;i/>&^ti^nm^©^^^^^{tii^jn$-&i><j;a:^i:m^i: b 
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s / N tb {i i): sS: zr^ -r <fc 5 f3 ^ «> n -r V ^ o 

S/NJt= S/ (N + M) 

S/NJ:b= (S-M) /N 

©S/Nlt{is 10 (=1/(0. 05 + 0. 05)) i:)&D.EI2j;D^ Q^t 
®#[{±. 5i:«csfeie), h^E-^-i'— h 1 E- gcDHJlfis aili;7&So 

3^|gRB©#;t:&l3j::5 S/NJttis 1 9 (= ( 1 -0 . 0 5 ) / 0. 0 5) h 
JScDs l2l2ctDs Qtt®ffl{i9. 5 iiJfe^o t^^oT. 1 E - 1 2 CD t ^/ h ai^ — 

^mm^it^ mi 5izm'r^^ti:>>pt,y^A^m^^xmm^n-::>rzo 

^1 6 5{3.t m^^^iHyXO^^JVy^^m^^"^. V— lfy^':t-h' 16 6 
^mmt^o i^-- »f^^:t- K 1 6 6«fc ^)all^^t^fc^— U'>xi6 7x 
ND 7 ^ ^l/^J' 1 6 8 ^:^b■r^ v'N-^ ^ ^—164 izxm^ti^o >'n — 7 ^ ^- 
1 6 4 {d J: DMSt^tife tf^fefis Ki/ u 3 >:7T-r7\* 1 6 9izx 

m^tis ^(D\^n^^^m^nx^ i 7 o ^s^ut^ :7;^- h^>r ^— k 1 7 
1 izxm-^ti^o 

^fcs >''?;v:5;^^^i 6 ii3j;D> m%m^tvx(Dm^^%^^'^s u-v 
K 1 6 2 ^mmir^o :t- h* 1 6 2 J: t) mw^ nfe »f ^ 

its u>Xl 6 3^:fi-vXs /\-y^'7—i 6 4\zxm^n. 

17 2 i3 J; DiS^SO Us m^^tHm 1 7 3 J: D ^i;v;^^:^tl 1 6 5 ifimtl Ufe>'1 
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or*5D^ 1 E - 1 20bry v:i^'^—u—vi^n^n^ii^(Dm^(Dm^it. m 

2 3 %i:«co-tv^^o 

«1 : B ER^J^tdifi^g^C^I^^CDM 



BE R 


1 E - 9 (Q= 6) 


1 E - 1 2 (Q= 7 ) 




3 1 % 


2 3 % 




3% 


2% 




3 4% 


2 3 % 



S/Nj:b = S/ (N + N) 
S/NJ±= (S-M) /N 

(D^izm-^^^xmnvTzmmnibtircy^y h^i^-i/- h©m-^fii2 ?&^b'cv> 

2 Q = S/ (N + N) 

<D^izm-^^^xm^n^m%&Mom. 

M= (S/2 Q) -N 
2 Q= (S-M) /N 

© ^5; a ":3 V ^ t: ^ n s ^J: © 3S; 
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M= S - 2 QN 

S-2QN^M> (S/2Q) -N 
lL(DmmiZ^o ;i tX. 1 3 9 4>'\*::^lC^*$tl'5 lE-12®t:u/hai^- 

mt. :ff^t^7'y'^^(Dy^ XNomifiOX^y^TztLX^. ^ 2 d: > lE- 
1 2(DmizM}itsir:s>Qmit7X^%(DX. M=S/'2 Qomit. 7% (=1/ 

(2x7)) ti^^o ztuzMx^x. :^mmmiz^i,f:s>mmizm.'Dts is^i^t^ 

^^ir^^^X^5%t.m^i^rctVX'b. M=S- 2 QcDMlt. 30% (=1 

-2x7x0. 0 5) h>fe-g)o -r^fet.s ^ntdn^\^mytm.(DW^iifiWF^^ti 
^\)mii^mtj^miz^\^x^ ^izmm-r^t. m^m^i 3 2t\uxi±. m^it 

RIN mMm^^m.) ^t. - 1 1 5 dB z axniir^h^itifiX^ 

1 3 6 btfis >> U 3 >® PIN 7 3i- h ^'-f K^ffllN^ :i Ji>6s 
■e^So :)K7 7'^/t7 6 i: bTJi. PMMAT-aJSK^n-S Steplndex0 7-^;:^7^>f 

-2. 7dBm75S-9. 9 d B m "T ^ C i: A^T? ^ o 

^fc^T-f 7t7 6 ©e^EggHAs 1 Om*^^ e^^n;;^. ffltj'S. ^SsBa^JSiJi- 
^#Ji:bT. ^(DB.m^\zi5\-y:h%S.m^^m.i^^ dBh-t^o %yT^?M 6 

^ft^ij^- 3 dB ai^So ^(Olh^z^wx^ 1 0 mMit^®«®§MM-?-^:g«> 
ife^l?«^tl<5cfca Jc:, -17. 9dBmi:56::5o 

-17. 9dBm=-9. 9 d B m - 5 d B - 3 d B 
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t?. ^(DiMit. ^^-^m^ti^ ^oiZ. -3 4. 2 dB m i:3&§o 

-34. 2dBin=-2. 7dBm-5dB-18. 5dB-5dB-3d 
B 3&^5. ±tBi5;{c:*5«:tS- 1 8 . 5dBtts 1. 4%<Dmm^m&^mLX\^^ 

<S o 

75:^(Dm^mits m%m=f- 1 s 2 \z^\-y^%%m(D 0 . 5 % (-23d 

B) ^i-r^il. ^iSl-C^^tl^cfcatds -25. 7dBmh«C§o 
-25. 7dBm = -2. 7 d B m - 2 3 d B 
tieoT. ^3fc©3^SSi:3aS®©*ntts - 2 5 . ldBmi:^i.p 
t-^Ct)t>s 3iiSg>b»^©7i3teO^:M- 3 4 . 2dBm{i^ 7C©ffilw*fe#-r -5 Jlx 
-34.2dBm=10 1ogx 
©^C^fe^^V^Ts x=3. 8 X 1 0 -"il^C^o 

aaSfiS^^^CD^eK^O^S- 2 5 . 7dBin«. 7D©iiitI^»-r S 
-25.7dBm=10 1ogx 
®^^^V>"r> x=2. 7 X 1 0-^= 2 7 X 1 O-^Jl^feSo 
iS5iS©B3te®§^S©W{*N ^5(t5^l3 J: 3 0. 8 x 1 0 -*i;^ci>o 

3. 8 X 1 0 -'♦+ 2 7 x 1 0 3 0 . 8x10"* 
ILCOm^dB m.\zmM^^}L. -25. 1 d B m i::^-i)o 

10 log (30. 8x10-'*) =-25. IdBm 

^(omwi. m^\^nt^m%(Ditmt,. i>:^-em$tL^<tdic:, -7. 2dB. 

-r^fc>-fe 1 9 %i::&So 

-7. 2dB = -25. ldBm-(-17. 9 d B m) 
Cl®<t^t3. lE-126Dlf^/ hai^ — h ^feU^S-r^S^: aiASqrt6i::feSo 
^e>t3. ^J;l{^. ^{t?iJ^<&- 6 dB h-r^ fcs ft<S^ffl3teM«-^Stt. 

T'^^tL^ ck d -20. 9dBmi:>S:§o 

-20. 9dBin=-9. 9 d B m - 5 d B - 6 d B 

5iS^©3i^». ^^lc^■r•«$^^§ -37. 2 dB mhta^o 

-37. 2dBm = -2. 7 d B m - 5 d B - 1 8 . 5dB-5dB-6dB 

jS^©5i3te*fg^^©^a© 0 . 3% (-2 5. 2dB) }i-t^iL. iJt^-t?^ 
$n§J;-5l-x -27. 9dBmi::&§o 
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-27. 9dBin=-2. 7 d B m - 2 5 . 2dB 

^f^tj&i^(Dmyt(D^^m.<Dmit. - 27. 4dBmt:55:§„ 
Tttt)-^. mt^iJ>^(Dm%(D^^- 3 7 . 2dBm«. 7C©#J3i^#-r S i:. 
-37. 2dBin=10 1ogx 

cd^^^vm:. x=i. 9x10-*^^^ = 

-27. 9dBin=10 1ogx 
^D^*^ilV^•r^ x=l. 6 X 1 0-"= 1 6 X 1 0-*ii>&^„ 
mmcomit^ ^^^D, 17. 9 x 1 0-''i:5&:So 

1. 9 X 1 0"*+ 1 6 X 1 0"*= 1 7 . 9x10-" 
CL<Dm^dB mlzmWT^t. -27. 4 d B m i: „ 

10 log (17. 9xl0-")=-27. 4dBm 

m-^izM-t^my&cDitmit. ^^-i^m.-^n^ - e. 5dB-r5&tot>2 

2%i:;&§o 

-6. 5dB = -27. 4dBm - (-20. 9dBm) 
C:®:^-^}3 43VA"t:*s lE-1 2(0^5/ — I/— b *5g^-r-&Cl iiASqltl 

il^S: -So 

^fc, mi 7 (Dyu-^^^-h^^MLX. mi Oizm^^ti^^ 

zrs3 2izm^. mmmmi2 4it. y'-^^mmir^mm^mn't^o 

^(Dt^. Ummm 1 2 4{is j^MUlEg 1 2 1 {ci^fsT^-^^tB^t-^o 7i« 
tslli§i2itts coji^fiT-*— ^m^©:er^-e^iabs b ^ >i^— /N-ie|j^ 1 2 2 
K7^>'\'lBll^ 13 1 izmmir^bo 1 3 1 {i. jgldliim 1 

2 1 <t t)A:t;$tife3§IM7^-^K:a-t5v>T. ^%mir 1 3 2 SIEidf So ^(om 
^> l§3fc^-?13 2». 3SI«x-^5'J35t*Mi6;-ri.3fc^^^-r-5c 

ilO^fcfis 1 4 2 <&:n^bT. ^±\-fK^- 1 4 3©^M«® 14 3 
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r S 3 4 ^z:it^^^^^ ^jmUlj^ l 2 7'-^i^7M^^ai:t»t-^o Z.a^'r — ^m 

T-^So -^CD^x $113:^5^ 5/ 7*8 3 1 -^nJJll^CiaLads^DTgbSlff ^ 

tl-i>o 

>!k\z^ h 1 8©7n— b ^#mu-Cs g«^taa^3ov^Tl^&0^^^o 

1 4 1 ±®g^*^ 13 6 Cl^CDDi 1 3 6 A ){p e> ^ ^ o 

T>7-137tc:<fcD> mm5{pe.mHJ-^^$nfe^s «^^B2|l'fbllIi^l 3 8 
t::#«&^ti^o ?fe?F$^fl^2tf'fblHliS 1 3 Btt. A:b^nfe«JE«-^?£«iJI^«$-r 
i: 2|i'fbbx SffilUSS 1 2 3K:#t^-ri)o gftHIS 1 2 3{i> ^M^ti 

^I3s :^=r-J-r^^3 \zmH. ^j^HliS 1 2 4(i. ^«x-^*^l!La^-B-i)o 
ClOii^s MIiIE§12 4{i. ^rtlSIES 1 2 3 ^^^J^b-r^ftb. sBfibfciT^— 
^■^mM^"^^. SftHlj^l 2 3(i. IBitbfcT^-^O^D ^SJiEb. m^t\>fzL 

=f-9 ^mmu'^ 12 4 ic:#^«&-r5o 

tii.\Z^ T.^rv'T^^ ^\zmH. ^miHlJ^ 1 2 4{is 5^-^$lT«-^<&^Mbfe 
A^S**<£iiaj^b. ^im\^X\^f^\i^%^\z\lL7.=rV7^^2\z-m^^ ^MX^O^^i 
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^oizT^^tx. mmmmi 2 4it. ^mo^^ k >^x. 5^-^^3^^«-r 

iJ^>±l:::}3V^T{is *^HJI^ 1 3 9 4J^:7.izmm l.tzm-^^mt Lxmmhtzifi. 

±MvrzXviz^ *i60j{is ^^^mz^if :i>y6&M<Dm^. 

S-2QN^M>S/'2Q-N 

mh^mcD^^mmizBiWi-^'&x^ m:&\^xmm-t^^tiifi-mmt-^^o tseo-t. 

^T^iiii^iz^ mm^^m^ fix ^ rz§:mm(o^ifi^^^miz^%:^ fixi^^ ^ 

(Dmm^m-m^^^^iziytzcDx. vt)v^-(j^x. i^<Dmm\^iz. mtm— 
(^^M(Dmmm(D^t^mm(D^^mmizmm^'^xM:&mxmmir^ztiiim 
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S - 2 Q N ^ M > S / 2 Q - N 
^ -5 cfc d $ ti"C v^ s c * -r ;g) ^ilft^ff o 

3. H^fl3^51«t^{:t-5a^g|i^S«^ 1 0 OMb p sJ&^J:^^nT^^^^:i:^# 

^mm(D%^mmiz^m-^^xM:&}flixMmir^^mimmm(D^mm-:&miz^\^\ 

X. 
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S-2QN^M>S/2Q-N 

^ tl T ^ BU IB ^ « ffi CD 3te HU IB § ^ ^ ^ ct D § ^ ^ n T V ^ ^ Jbt M 43 V ^ T ^ 
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